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SELECTIVE MESSAGING IN A MULTIPLE MESSAGING LINK 

ENVIRONMENT 

5 

Field of the Invention 
The field of the invention relates to automatic 
call distributors and more particularly to peripheral 
devices attached to automatic call distributors. 

10 

Background of the Invention 
Automatic call distributors (ACDs) are known. 
Such devices are typically used by service 
organizations where ever a large number of calls must 

15 be matched with a limited number of agents. The calls 
handled by ACDs may be either incoming or outgoing. 

Sales organizations may use automatic call 
distributors (ACDs) to receive and distribute incoming 
calls to customer service agents. Often the sales 

20 organization will disseminate a single telephone number 
to its customers. As customers call the telephone 
number, the calls must be distributed to the 
organization's agents. In order to distribute incoming 
calls, the ACD must first be able to detect an incoming 

25 call, then select an available agent and, finally to 
route the call to the selected agent. 

In order to select an agent and equalize a 
workload among a group of agents, the ACD must be able 
to detect when an agent is idle (i.e., not occupied 

3 0 with a prior call) . When ever an agent is idle, the 

switch may assign a call to that agent. Idle time, in 
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fact, is often used as a equitable means of determining 
which agent will receive the next incoming call* 

In the case of either incoming or outgoing calls, 
it is important for an agent working at an agent 
5 station to have ready access to customer records. In 
addition to a telephone, an agent station also 
typically includes a computer terminal coupled to a 
system database (host) for purposes of providing and 
maintaining customer records. While an agent could 
10 individually identify customers to the host by the 

manual entry of a customer identifier, it is generally 
more efficient that the ACD identify a customer to the 
host . 

Typically, the ACD identifies the customer to the 
15 host by use of the customer telephone number. On 

either incoming or outgoing calls, the ACD transfers 
the telephone number to the host along with an 
identifier of a selected agent when the call is 
assigned to the agent. In the case of incoming calls, 
20 the ACD may identify a caller's telephone number 
through PSTN features such as automatic number 
identification (ANI) . 

In large service organizations, many ACDs and 
agent groups may exist over wide geographic areas, 
25 often in different time zones. ACDs may be 

interconnected to share call processing. ACDs which 
become overloaded may transfer (overflow) some calls to 
other ACDs . 

Where a call is transferred from a first ACD to a 
3 0 second ACD, it is important to transfer whatever 

information exists about the call to a destination ACD. 
However, a transferring ACD may not know which ACD will 
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ultimately accept the call. Often, the receiving ACD 
is served by a different host than the transferring 
ACD. As a consequence, a message transmitted from one 
ACD or host is typically transmitted (broadcast) to all 
5 connected ACDs and hosts. Further, any message 

received by a first ACD or host is automatically re- 
broadcast to any other ACD or host connected to the 
first ACD or host. As ACD systems have increased in 
size, the number of messages transmitted has also 
10 increased. In some cases unnecessary messages degrade 
system operation. Accordingly, a need exists for a 
means of reducing message traffic within an ACD system. 



Summary 

15 A method and apparatus are provided for forwarding 

messages among peripherals of an automatic call 
distributor. The method includes the steps of forming 
a message table in a first peripheral of the automatic 
call distributor and forwarding a message from the 

20 first peripheral to a second peripheral of the 

automatic call distributor based upon a content of the 
message table . 



25 Brief Description of the Drawings 

FIG. 1 depicts a block diagram of an automatic 
call distributor in accordance with an illustrated 
embodiment o f the inven t i on ; 

FIG. 2 depicts a messaging table that may be used 
3 0 by the system of FIG. 1; and 

FIG. 3 depicts a messaging matrix that may be used 
by the system of FIG. 1. 



3 



Detailed Description of a Preferred Embodiment 
FIG. 1 is a simplified block diagram of an ACD 
system 10, generally, in accordance with an illustrated 
embodiment of the invention. The system 10 is provided 
5 with programmable messaging links for control of 

messages which are not of interest to a data device. 
The use of the programmable messaging link allows the 
data to remain backwards compatible with existing data 
applications . 

10 The system 10 may be of a type similar to that 

provided by any of a number of ACD system makers (e.g., 
the Spectrum system made by Rockwell International) . 
The Spectrum system typically has a broadcast 
capability accommodating three data links between 

15 peripheral devices. These links broadcast whatever 

data the Spectrum has among the three links. As such, 
peripherals may get messages which may not be of 
interest to the peripheral. 

One solution is the development of separate 

20 logical links for each of the data paths. However, 

this requires a large amount of development resources 
to successfully implement. The programmable messaging 
link described below provides a much less complex 
solution . 

25 As shown in FIG. 1, one or more ACDs 14, 16, 18 of 

the system 10 may receive calls from the PSTN 12 and 
distribute the calls among a local group of agents (not 
shown) assigned to each particular ACD 14, 16, 18. 
Also shown in FIG. 1 is a host 20, 22, 24 

30 connected to a respective ACD 14, 16, 18. Each host 

20, 22, 24 may receive information about calls from it 
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respective ACD and exchange information about callers 
with a terminal of an assigned agent. 

While each host 20, 22, 24 of FIG, 1 is shown 
connected to a single ACD 14, 16, 18, it should be 
5 understood that each host (e.g., 20) may serve more 
than one ACD (e.g., 14). Since each host 20, 22, 24 
and each ACD 14, 16, 18 performs a supporting function 
within the system 10, hosts or ACDs may be individually 
referred to as system peripherals. 

10 As calls are received by the ACDs 14, 16, 18 from 

the PSTN 12, the PSTN 12 may also transfer destination 
and source information about each call to the ACD 14, 
16, 18. The receiving ACD 14 may assign a call 
identifier, unique to that ACD, and begin the process 

15 of identifying an agent to service that call. The ACD 
14, 16, 18 may also transfer a call arrival message to 
its respective host 20, 22, 24. Alternatively, once 
the ACD 14, 16, 18 has identified an agent, the ACD 14, 
16, 18 may transfer a call assignment message to the 

20 host 20, 22, 24. The respective host 20, 22, 24 may 
broadcast that message to other connected hosts. 

In order to reduce message traffic, each 
peripheral 14, 16, 18, 20, 22, 24 of the ACD system 10 
is provided with a message processing table 3 0 (FIG. 

25 2 ), which forms a basis for a programmable messaging 
link. Included within the message table 3 0 is a 
message identifier side 32 (shown on the left) and a 
destination side 3 4 (shown on the right) . 

Messages within the system 10 may be forwarded (or 

3 0 not forwarded) based upon a content of the message 
table 30. For instance, the table 3 0 may contain 
indices of messages that are not to be forwarded. 
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Alternatively, the table 3 0 may be used to identify 
messages which are to be forwarded. 

Where the table 3 0 is used for messages which are 
not to be forwarded, a CPU (e.g., 29) may use the 
5 contents of the table 3 0 as a means of deleting 

messages. For example, messages may be received in a 
receive buffer (not shown) of the CPU 29 and be 
transferred by the CPU 29 to a transmit buffer for 
transmission (broadcasting) to other connected 

10 peripherals. As each message is detected in a receive 
buffer of the CPU 29, a comparison is made between that 
message and the individual entries of the table 30. 
Where a match is found, the message may be deleted 
before it can be re-broadcast to the one or more 

15 connected peripherals. 

Alternatively, the table 3 0 may be used (in an 
opposite sense) to forward messages. When used in the 
opposite sense, messages are compared with the table 3 0 
and when a match is found, the message is only 

20 forwarded to the destination specified in the table 30. 

The message identifier side 32 of the table 30 may 
be structured to contain a number of message 
identifiers. Typically each message identifier 
correlates with a single message destination, but in 

25 some cases a particular message identifier may be 

correlated with many destinations or a destination may 
be correlated with many types of message identifiers. 

A message identifier may refer to a particular 
type of messages or a message from a particular source. 

3 0 For example, a particular type of message identifier 
may be "call arrival" message, an "agent assignment" 
message, a "call overflow" or a "fault message". 
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Further, the entries of the message identifier 
side 32 of the message processing table 30 may be 
further differentiated through use of a message matrix 
3 6 (FIG. 3) . A message matrix 3 6 may be described as a 
5 set of attributes that a message may need before it 
will be forwarded (not forwarded) to a particular 
destination. For example, one of the messages of the 
message identifier side 32 of the message table 3 0 may 
correspond to one of the lines 38, 40, 42, 44, 46, 48, 

10 50 of the message matrix 36. 

As a more specific example, the table 3 0 of FIG. 2 
may reside in a memory 28 the second host 22. Message 
#1 of the message identifier side 32 of the table 3 0 
may correspond to the second line 40 of the message 

15 matrix 36 of FIG. 3. A destination "a" of the 

destination side 34 may correspond to the first host 
20. 

As messages are received by the second host 22, 
they are compared to the message identifiers on the 

20 message identifier side 32 of the forwarding table 30. 
In the example above, where a message is identified as 
being from third host 24 regarding fault messages about 
ANI, that message would be sent (not sent) to the 
requesting host 20 depending upon the use of the 

25 message table 3 0 . 

As another example, message identifier #5 of the 
message identifier side 32 of FIG. 2 may correspond to 
the first line 38 of the message matrix 36. Further, 
destination "d" may correspond to the third host 24. 

3 0 In this example, overflow messages from the ACD 14 of 
the first host 2 0 regarding overflow calls from agent 
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#1 would be sent (not sent) to the third host 24 
depending upon the use of the message table 30. 

The message table 3 0 and message matrix 3 6 may be 
created during startup of the system 10 and modified 
5 during use. For example, the third host 24 may wish to 
receive all (or none of the) messages from the first 
ACD 14. Upon startup, the third host may by reference 
to a lookup table and determine that the first ACD 14 
may be contacted through the second host 22. As such, 

10 the third host 24 sends a message to the second host 22 
concerning messages from the first ACD 14. 

The second host 22 by reference to its own lookup 
table determines that the first ACD 14 is not directly 
connected to it and therefore sends a message to the 

15 first host 20 concerning the messages from the first 

ACD 14. The second host 22 also makes an entry in its 
own table 30. On the right side 34, the second host 22 
enters an identifier of the third host 24. On the left 
side 32 on the same line, the second host 22 enters an 

20 identifier of the message or, where necessary, a 

reference to a particular line 3 8 of the message matrix 
35. Where a reference is made to a particular line 38 
of the message matrix 36, the second host 22 enters an 
identifier of the ACD 14 and other information into an 

25 appropriate position of the reference line 38. 

Similarly, when the first host 20 receives the 
request regarding the messages from the first ACD 14, 
the first host 2 0 makes an entry into its forwarding 
table. By reference to a lookup table, the first host 

30 20 determines that the first ACD 14 is connected 

directly to it and enters an identifier of the first 
ACD 14 (as a type of message identifier) on the left 
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side 32 of its forwarding table 30. The first host 20 
also enters an identifier of the second host 22 on the 
right side 3 4 of its table 3 0 on the same line. 
The use of the message table 3 0 allows a 
5 peripheral to selectively exclude messages, or message 
elements which are not of interest to the peripheral . 
The table 3 0 allows peripherals to send programming 
messages on initialization of the peripheral to specify 
the messages it does not want to see (or which it does 

10 want to see) on the messaging link. The programming 
messages and table 3 0 may be used as part of a simple 
messaging filter which may functions to reduce or 
exclude messages over a particular link. This 
effectively provides the same sort of functionality as 

15 having separate logical links. 

A specific embodiment of a method and apparatus 
for select messaging in a multiple messaging link 
environment according to the present invention has been 
described for the purpose of illustrating the manner in 

20 which the invention is made and used. It should be 

understood that the implementation of other variations 
and modifications of the invention and its various 
aspects will be apparent to one skilled in the art, and 
that the invention is not limited by the specific 

25 embodiments described. Therefore, it is contemplated 
to cover the present invention any and all 
modifications, variations, or equivalents that fall 
within the true spirit and scope of the basic 
underlying principles disclosed and claimed herein. 
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claims 

1. A method of forwarding messages among peripherals 
of an automatic call distributor, such method 
comprising the steps of: 

5 forming a message table in a first peripheral of 

the automatic call distributor; and 

forwarding a message from the first peripheral to 
a second peripheral of the automatic call distributor 
based upon a content of the message table. 

10 

2 . The method of reducing message traffic as in claim 

1 further comprising entering an identifier of a 
message to be forwarded into the formed message table 
in the peripheral . 

15 

3 . The method of reducing message traffic as in claim 

2 wherein the step of entering the identifier of the 
message further comprises entering a corresponding 
destination identifier to the entry. 

20 

4. The method of reducing message traffic as in claim 

3 wherein the step of entering the identifier further 
comprising providing a reference to a line of a message 
matrix. 

25 

5. The method of reducing message traffic as in claim 

4 wherein the step of sending the list of unnecessary 
messages further comprises storing the list in said 
table of the automatic call distributor. 
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6. The method of reducing message traffic as in claim 
5 further comprising forming a message for transmission 
to a set of peripherals, including said peripheral. 

5 7 . The method of reducing message traffic as in claim 
5 wherein the step of forming a message for 
transmission to a set of peripherals further comprises 
retrieving an identifier of said peripheral of the set 
of peripherals. 

10 

8. The method of reducing message traffic as in claim 

7 wherein the step of retrieving an identifier of said 
peripheral of the set of peripherals further comprises 
retrieving the list of unnecessary messages from said 

15 table based upon said identifier of said peripheral. 

9. The method of reducing message traffic as in claim 

8 wherein the step of retrieving the list further 
comprises comparing an identifier of the message with 

20 the list of unnecessary messages transmitted from said 
peripheral to the automatic call distributor. 

10. The method of reducing message traffic as in claim 

9 wherein the step of comparing the identifier of the 
25 message with the list of unnecessary messages further 

comprises discarding the message when a match is found 
between the identifier of the message and an entry of 
the list of unnecessary messages. 

30 11. Apparatus for reducing message traffic in an 

automatic call distributor, such apparatus comprising: 
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means for forming a message table adapted to 
control messages forwarded to a peripheral of the 
automatic call distributor; and 

means for amending the table upon startup of the 
5 peripheral , 

12 . The apparatus for reducing message traffic as in 
claim 11 further comprising means for forming a list of 
identifiers of unnecessary messages in the peripheral 

10 upon startup. 

13 . The apparatus for reducing message traffic as in 
claim 12 wherein the means for forming the list of 
unnecessary messages further comprises means for 

15 retrieving the list from memory. 

14. The apparatus for reducing message traffic as in 
claim 13 further comprising means for sending the list 
of unnecessary messages to the automatic call 

20 distributor . 

15. The apparatus for reducing message traffic as in 
claim 14 wherein the means for sending the list of 
unnecessary messages further comprises means for 

25 storing the list in said table of the automatic call 
distributor . 

16. The apparatus for reducing message traffic as in 
claim 15 further comprising means for forming a message 

30 for transmission to a set of peripherals, including 
said peripheral . 
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17 . The apparatus for reducing message traffic as in 
claim 16 wherein the means for forming a message for 
transmission to a set of peripherals further comprises 
means for retrieving an identifier of said peripheral 

5 of the set of peripherals. 

18. The apparatus for reducing message traffic as in 
claim 17 wherein the means for retrieving an 
identifier of said peripheral of the set of peripherals 

10 further comprises means for retrieving the list of 

unnecessary messages from said table based upon said 
identifier of said peripheral. 

19. The apparatus for reducing message traffic as in 
15 claim 18 wherein the means for retrieving the list 

further comprises means for comparing an identifier of 
the message with the list of unnecessary messages 
transmitted from said peripheral to the automatic call 
distributor . 

20 

20. The apparatus for reducing message traffic as in 
claim 19 wherein the means for comparing the identifier 
of the message with the list of unnecessary messages 
further comprises means for discarding the message when 

25 a match is found between the identifier of the message 
and an entry of the list of unnecessary messages. 

21. Apparatus for reducing message traffic in an 
automatic call distributor, such apparatus comprising: 

3 0 a message table within a memory of the automatic 

call processor adapted to control messages forwarded to 
a peripheral of the automatic call distributor; and 
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a message processor adapted to amend the table 
upon startup of the peripheral. 

22. The apparatus for reducing message traffic as in 

5 claim 21 further comprising a table within a memory of 
the peripheral adapted to form a list of identifiers of 
unnecessary messages in the peripheral upon startup. 

23. The apparatus for reducing message traffic as in 
10 claim 22 wherein the table for forming the list of 

unnecessary messages further comprises a peripheral 
processor adapted to retrieve the list from memory. 

24. The apparatus for reducing message traffic as in 
15 claim 2 3 further comprising a communication processor 

adapted to send the list of unnecessary messages to the 
automatic call distributor. 

25. The apparatus for reducing message traffic as in 
20 claim 24 wherein the communication processor adapted to 

send the list of unnecessary messages further comprises 
a receiving processor adapted to storing the list in 
said table of the automatic call distributor. 
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Abstract 

A method and apparatus are provided for forwarding 
messages among peripherals of an automatic call 
distributor. The method includes the steps of forming 
a message table in a first peripheral of the automatic 
call distributor and forwarding a message from the 
first peripheral to a second peripheral of the 
automatic call distributor based upon a content of the 
message table . 
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